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ABSTRACT -
This paper examines student characteristics
associated with success in a mastery learning stratégy by: (1)
continually assessing over terms the entry and exit skills of the
students enrolled and (2) constructing and validating a scale for
measurement in the affective domain. The mastery learning theory
itself was proposed by Bloom {1968) as a method of individualized
instruction. Subjects for the study were graduate and undergraduate
students in educational psychology who progressed through a series of
six units requiring mastery tests upon completion, While
preassessment data showed substantial individual differences amcng
students' knowledge of educational psychology, mastery learning
theory suggests that such student differences may simply mean that
different :mounts of time are required to learn a task. Analysis of
the data reveals that males generally reacted more favorably than
females to the mastery learning technique and also that graduate
students, who were primarily practicing teachers, rated the course
less favorably than did undergraduate students. (Author/SES)




Paper presented at the meeting of
the American Educational Research
U.5 DEPARTMENT OF HEALTH,; ‘ s ASS@Ciatiﬂﬁ, NEW Drleans, 1973*
EDUCATION & WELFARE : 3 5 i
OFFICE OF EDUCATION .
THIS DOCUMENT HAS BEEN REPRO-
w TED EXACTLY AS RECEIVED FFIC}M ‘
iHE ERSON OR ORGANIZATION ORIG- o
INATING IT POINTS Q- VIEW OR OPIN- 7_

SARILY I . - - _ . Fan e -
REPAESENT QFFICIAL GFFICE OF EDU. Student Characteristics Associated

CATION POSITION OR POLICY
With Success in a Mastery Learning Strategy
Susan K. Thrash and Walter G. Hapkiewicz

Michigan State University

"Individualized instruction" is an avowed goal of many educators. Instruc-

tional elements necessary to achieve this goal often include: specification of
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educational objectives, instruction compatible to student needs and abilities,

s’student!pacedlearﬂingi and continuous feedback and reinforcement of séudent reg=-

ponses. One instructional strategy consistent with the goals of individualized
nstruction is Bloom's (1968) proposal for "mastery learning." The strategies

developed from Bloom's theory have generally been shown to result in superior

leaming outcomes when compared to more traditional lecture-examination n approaches
(see studies reviewed by Block, 1571). The available é%idence suggésts that
s.udents not only learn more but rate such teaching strategies considerably higher
than other modes of instruection. However, ghéra have been very few attempts to
iﬁentify particular student characteristics associated with success in mastery
learning strategies. Furthermore, while some invest%gatgrs have reported very
positive student ratings when using this strategy these ratings do not appear

to be based on a scale specifically validated for this purpose. Therefore, the

present investigation was ta examine student characteristies
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associated with suceess in a mastery learning strategy by: 1) continually

0Q7

assessing over terms the entry and exit skills of the students enrolled and; 2)

constructing and validating a scale for measurement in the affective dom main.

ca

Course Pro durea

o : During the first class meeting of each term-all students completed ‘a pre-
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Aruitoxt provided by Eic:
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test which was constructed to measure essentially the same objectives as thre
final examination. The students were told that a score of 85% or higher

meant that they were eligible to take the final exam immediately and receive
course credit by examinatian! Answers to the pre-test were distributed during
the next class meeting and students were urged to retain both test and ansvers
to use as sample study items for the finai examination,

The course was organized as f;flcws: (1) the course material was divided
into 10 units; ‘(2) instructional objectives accompaniied each unit of material;
(3) two to three parallel forms of mastery tests, ranging from 10 to 15 points
each, vere available for 6 of the 10 units (these tesis contained both short
answer and multiple choice items); (4) the other four units consisted of pro-
jects (e.g. writing behavioral objectives, sequencing iﬁstIUEtiDﬁ..-);f (5)
before attempting any of the six mastery tests the student was'Iquired to inter-
view (discuss the material) with another student; (6) the mastery tests were
graded mastery (80% above) or monmastery (below 80%) and ﬁid not affect the
student's grade; (7) the projects were continuously revised until acceptable
(a grade of "A" was then assigned and constituted 50% of the student's grade);
(8) the final examination constitiuted the remaining 507 of the student's
grade; (9) the final and the attitude séale were admiﬂisteredbat the com-
pletion of the course; (10) students progressed through the course at their
own pace and;.(llj 20% of the available class time was used to provide lectures.
Class size ranged from 80 to 120 students over the four terms in which the s tudy
was conducted.

The following pr@;eégfe is typical of the manner in which students pro-
gressed through the six units which required mastery tests. Upon completion
of his study of each unit the student participated in an interview with ‘anothe-
student. The purpose of the interview waé to give the student -practice in

discussing the material and to aid in diagnosing difficulties before the mastexy
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test was attempted. The instructional staff included the instructor, graduate
assistants, and proctors (the student staff ratio was appréximately nine to one).
They were available to answer questions before the student attempted a mastery
test (the varjous forms of the tests were administered randomly). Proctors
graded mastery tests immediately after they Qere completed by the student, and
provided remedial discussion of poin’s misunderstood. At this point the student
was eligible to move on to the next unit (if mastery was attained) or to take
the alternate form of the test (if mastery was not attained).

A separate record was kept for each student, which ;ngludeﬁ the féllcwiﬁg
(L thé signature of the student's interviewer for each tes{; (2) the date
each test was attempted; (3) the form of each test attempted; (4) the student's

-score on each test; and (5) progress toward completion of the projects. All

ducted during class time the instructor was available to discuss problems wtih
students on an individual basis.

Scale ngel%pﬁ&ﬂt

The scale used to measure the affective domain was a Likert-type scale. It
was constructed and tested over three successive terms and administered in the
fourth term to 46 students elected at random. The final scale consisted of 22
of the most discriminating items which attempted to measure the student's atti-
ﬁgde toward the mastery learning strategy (see Table 2). VA high score on the
scale represents a positive attitude toward the course. An equivalent forms
reliability of the scale was computed to be .61. An internal consistency co-
efficient, using Hoyt's method, was computed to be .87 with standard error of
measurement of 4,315.

Results and Discussion

Lognitive domain

,EI{I(j . Our preassessment data repeatedly revealed that there were substantial
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individual differences among students with régafd to their knowledge of educa-

However, mastery learning theory suggests that such student

tional psychology.
differences (aptitudes) simply mean that different amounts of time are required
to learn a task to criterion. If this is true, such pféasséssment data might
be used to predict the amount of time needed to learn but would be a
dictor of exit performance. Ihe latter proved to be the case; the preassess-
ment and final tééts correlated .26 over 3 succeséive terms indicating the pre-
test accounted less than 7% of the variance in.final éxamination scores. Further-
more, wﬁile there was considerable variability within each class one class per-
formed about 10 percentage points lower on the pre-test than did the others.
However, the final examination performance of all classes was practically iden~
tical (X = 33 out of 43 items; S$.D. = 4.,1; KR-20 = .65),

Affective domain

Subjects were categorized by class level and sex. The number of subjects

within each group appears in Table 1.

Undergraduates, Graduates
Males - 3 13
Females 12 18

Table 1. Number of subjects within groups

Iﬁ was found that although most students rated the g@ﬁ:se favorably (see
Tables 3 and 4)there Weré significant differences among groups. In particular
a multivariate analysis of variamce te%ealéd that both main-effects of the 2x2
(student level x sex) analysis were gignificaﬁt; With respect to the sex dif-
ferences, males generally reacted more favorably than females (F = 3.5, df = 22,

21, p < .003). On individual items, males were more likely to report that: 1)

their interest in psychology had increased (p < .03); 2) they were satisifed
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with what they had learned (p < .03); 3) they saw practical application to
their own work (p < .03);and 4) their anxiety decreased as they progressed
through the course (p < .06). Examination of the mean ratings indicated that
the anxiety level of the females may have increased somewhat during the course,
which may account for why they were generally more uncomfortable with the stra-
tegies than males:

In examining the differences between graduate and undergraduate students
a very consistent pattern emerged. Gradﬁate students, who were primarily prac-
ticing teachers, rated the course less favorably than undergraduate stuéents
(F=2.1, df = 22, 21, p < .05). Items accounting for the significant cur-
riculum level main effect were practically non-overlapping with those items
contributing to the sex main effect. While females scemed to rate items deal-
ing with general feeling toward the course lower than males, they did not differ
on those items pertaining to aspects of course organization cr course struc-
ture. In examining the univariate F-ratios for items contributing to the over-

all effect it was found that graduates preferred courses to be taught in a more

(o]

traditional manner (g;i :01), were more likely to complain about the work loa

e

(p < .03), and wére more critlical gbout the time spent in mastery testing (p
03). 1In spite of their interest in "individualized instruction" which might
include such variables as "immediate kncwledge of results" and "working at your
.own rate", these course characteristics were rated significantly lowar by graduates
than unéergfaduaﬁes (p < .01 and Eeé .004 respectively). 1his was somewhat sur-
prising in that mést cf the graduates were practicinz teachers. This may possibly
be due to the factithat undergraduates found that the opportunity to repeat mastéry
tésts_redﬁeed their tesﬁ.anxiety to a greater extent.than did the gricuates (p <
.005). Another possiblility is that the graduate students, having more teaching
experienca, were less enthusiastic about the mastery learning strategy because
O _they were more aware of organizational aﬁd,managerial problems that they wéuld_
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records of student progress would probably require a teacher aide. A third

alternative is that graduates, having been Znvolved in the "lecture-test" educa-

tional system longer than undérgraduates expect more of the same. This is sup-

ported by the fact that the former students preferred courses taught in a more

traditional manner (p < .0l) with less time spent on mastery testing (p < .003)

and more time spent on lectures (p < .03).

5ome

It is, of course, possible that the best explanation involves some combina-

of the three alternatives suggested, or, some other unspecified factor. It

es gppear that attempts to individualize instruction should ..tain at least

of the elements of traditional course work, such as frequent lecture presenta-

tions, which most students appear to expect.
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TABLE 2

1. I would prefer my other courses to be taugﬂt as this course is taught.
2., There is too much concern in this course for practiral applications.

3. I like the immediate feedback.

4. All teéchers should learn more aﬁout the topics taught in this course.
5. It seems as if I do a lot of waiting in this course.

6. I prefer my courses to be taught in a more traditional manner.

7. 1 was less anxious about the quizzes because I could repeat them.

oo
it

1 feel that more lectures are needed on the material in the texts.
9. I am satisfied with my knowledge of the material in this course.
10. There is too much work in this course. -

I1. After taking a quiz, I appreciate being able to discuss.it with one of the
assistants. '

12, I like being able to work at my own rate.

13. This course has practical applications in my work.

(2]

14. I feel that in a class like this the final exam should not be a determining factor
in the final grade. .

15. I like being graded for myself not on the basis of other people.
16. My anxiety decreased a: the caufse progressed.

1?i i study too much for this course.

18. The quizzeé are too short to cover the subject matter adequately.

19. My attitude toward Educational Psychology has changed favorably because of
this course. :

[~
[

I would like to learn more about Educational Psychology.

[
=

1 feel that I have learned more hecause this course was taught in the Mastery
fashion. A

<2, Too much time is spent in taking quizzes.




TABLE 3
MALES FEMALES UNIVARIATE

Item# MEAN (s.D.) ' MEAN (5.D.) F p<
1 3.56 (1.36) 2,73 (1.41) 3.7733 0.0589
2 3.81 (1.17) 3.93  ( .94) 0.1387 0.7115
3 4.69 ( .48) 447 ( .63) 1.7499 0.1931
4 4.19 ( .75) 3.63  (1.10) 3.2990 0.0765
5 3.63 (1.09) 3.87  ( .94) 0.7894 0.579
6 3.69 (1.45) 3.60  (1.13) 0.0572 0.8122
7 3.38 v (1.26) ©3.63  (1.30) 0.5495 0.4627
8 3.13 (1.26) 2,90 (1.40) 0.3233 0.5727
9 4,13 ( .81) 3,40 (1,13) . 5.3402 0.0259
10 3.75 ( .68) 3.37  (1.03) 1.9293 0.1722
11 4,38 (1.02) 4400 ( .83) 1.9098 0.1743
12 4.50 | (.82) 4,17 ( .70) - 2.4629 0.1241
13 4,31 (1.01) 3.60  (1,00) 4,9851 0.0310C
14 2,44 (1.15) 2,13 (1,11) 0.7570  0,3893
15- 3.94 ( .85) 4,17 (1,09) 0.5939 0.4453
16 3.38 (1.20) 2,70 (1.12) 3.4800  0.0692
17 2,81 (1,11) 3.57  (1.01) 5,3033 0,0264
18 3.06 (1.12) | 3.83 ( ,91) 6, 7447 0.0130
19 3.50 ¢ .97) 2.87  ( ,90) 4,8261 | 0.0337
"20° 4,06 ( .68) - 3;33 (1.03) 642219 0.0167
21 3.88 ( .88) 3.40  (1.19) 1.9643 0.1685

22 .44 (1.21) 3.30  (1.09) 0,1814 0.6724

*degrees of freedom for hypotheses = 1, degrees of freedom for error = 42,




TABLE 4

UNDERGRADUATES GRADUATES UNIVARIATE*
Ltemd MEANS (5.D) " MEANS  (5.D.) F p<
1 3,40 (1.50) 2,84 (1.39) 3.0800 0.0866
2 3.93 (.96) ' 3.87  (1.06) 0.0124  0.9119
3 4.80 (.41) 4,42 ( .62) 6.7130 0.0132
4 3,87 S (92) 3.81  (1.08) 0.3607  0.5514
5 4,47 (.52) 3.45  ( .99) 12,7110 0.0010
6 4.27 (.70) 3.32 (1.33) 7.0458  0,0112
7 0,47 (.52) - 3.10  (1.30) 14,4292 0.0005
8 3.53 (1.51) - 2,70 (1.19) 4.9449  0.0317
9 3.87 ' (Loﬁg)' 3.55  (1.09) 2.3520 0.1327
10 3.87 (.83) 3,32 (.94) . 5.2643  0.0269
11 4.40 (.63) 4,00 (1.00) 3.2093  0.0805
12 467 .‘ (.49) 4,20 ( .79) 9.3127  0.0040
13 3.73 (.96) _ 3.90  (1.11) 0.0018  0.9660
14 1.93 | (.80) 2.39  (1.23) 1.2454  0.2708
15 4.40 (.91) 3,94 (L.03) . 1.9717  0.1677
16 3.00 (1.20) . 2,90 (1.19) 0.4652  0,4990
17 3,60 o (1.06) 3.16  (1.10) 0.7076  0.4051
18 4,07 | (.80) 3.32  (1.08) . 3.8135  0.0576
19 3,13 . (.92) | 3.06  (1.00) 0.5276 . 0.4717
20 3.40 (.91) .68 (1.01) 0.1641  0.6875 ,
21 3.73 (.96) 3.48  (1.18) 1.1064  0.2989
22 4.00 | (.85) 3.03  (1.11) 9.7103 ~  0.0033

*degrees of freedom for hypotheses = 1, degrees of freedom for error = 42




